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(57) M»o5p«T«HHe othocmtc* * citoco&an* 
npiitteMfleieuM am awnpawtcn** At+op**- 

PODAHHOR tfiCMHO* KOflWHW B He*T»HWX M 

naoftUX s*pi*M*a*, Uent>io aaoGpereHHB »b- 
viabtoi noawuiewa «Wwtwip«octi« tunna*- 
nanu* ae$opMHpo*BHHO* p8ma«^ 
ko/tomhu. A«ft ^Taro ■ o8caA*Y>o «mo«Hy cny 
cwr. *oa0Hwy rpy6 e rMApao™***** ad~ 
pNMpyioujeft ronoexaa (AH noAaor a TpySu 
Ktfjfocrfe noa pa5cNKM AaBnewMe* H nprfu*- 

flr bad/i* awnpaB/iaeMor o yuacTica, npnw 

kOjiOhhw IWO C flf oaoov wnpaenweworo 
ysBcnui ch*$y a«ep* *P* pa^ 0 **** A3******" 
b flf. 3 1 Ta6a« 



Hao6p*TB«"« otmw*tc» « cnocofca*. 

C3AHT^K KO/1QHH B CK»B*WKdX WC^TTiWO* W I'd* 

'^>ecvt nroMMUtnetfHoctK « wTttocm ap* 
pa6oTax no ^nmaiUHOMy peMOHty o6cmhhx 

Uenvio «3Q6p0TeHHB bbjibbtcb nowwr 
nk* 0<>^©icwBHOcr*i wnpa»A«HM< a«4*>P*»- 
poaawHoA o6caA«oa KOAOKHU. 

Ha <twr.l »3o6pa*«Ma komuqmobkb , onr 
tneHMaB a oScaAHyw iwoHMy «we BHnpaa- 
^eMoro yHacma M COCToama* HS 
rnApaB/iwn*c*on3 paouwpwTen* ■ *Hjie r*A- 
paafl^ccfcoA AopHMpyioiuaft ro*oa«« p Kimra- 

hqh a*" aanoaHCH-a *MAltoC*fcO 
TpaHcnopTxofl kojiohhw xpy6 in **an»HpM fin* 
civiaa ?hma^<th *a Tpy6 npw ncw»eMC comho- 
hqbkh cuaa^HMbi? Ha 4>nr.2 - pa6ora 4>op- 
HupytouieM ronoBKH s nunpa b/i5*©mom 
ysacTKd; na <^ir,3 - paapw 4>QpMnpyiome« 

fO/lOBKM, 



Cnocoa BMnpaweHw Ae^^P^^^^ 
o6coa*cj* Konoiwu ocytuecTB^swT cnaavio- 
iumm oGpaacHi* 

Cnyctwr ic BwnpaanneMw^ ywarrKy i 
lononny Tpy6 3 c $opMMpyome* ranoaco^ 2 
noABBTT a KOAOHMy ypy6 3 *«a*octv ooa p*6°- 
««mm A»Brte»tweH H4tpoioBOABT nepe««WHwe 
Konotmtf TpyG 3 baoai. aMnpaartnaMoro y^acr- 
ta a npouecce pafitwera umcna. npwcM paco- 
sua nwwi ripo*9BOA»r tiaA^wo. a na rbxaow 
CTBA^m npwaBWT nepencmeKuie koaomhw 
Tpyfi BAOflfa BwnpaaflBeiMiqro >m8ctr8 aiw»y 
anepx npu paGoMBM A«B/>ctiv«K » rwApaB^n**e- 
c«o4 ^opM^pyioa^ ro/iOBKe. 

Cnoco6 ocymctTBiiPiOT aieAyiomuM *&o*- 
aoM. 

Q6C»AM9^ ^DaOM«» flHBMoTpOM 146 MM C 

TOnuv*HOft croHitH 10 mm cm«t* na r/iy6wne 
1200 m. MarepHBA d6caAHort iccpo«hu cta^i. 
rpynitM npoHMOCT* fl ( a,» - 6500 *re/cM . »i - 
- 3800ktc/cm 2 ). UJr6/iohdm A^aMCTpoM 12^ 
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c*aor #cOMnoHon«cy c ^opwwpyiomea »wwoU 
2 nw*o CMflroro ysacTna 1 * coaeputfiOT bto* 

P0« npOtfXA H COOT»eTCTOOMHO TBOKC tpe™* 

5 npcxoA CHMiy Map*. 4>MKCMpya no rMAP*** 1 *- 
Hceico^y MMAWtanapy eaca (rUB) oceBwe na- 
•rpyam. 

HoJiyHCHHweoceBbic Karpyatfw cefcaeHU e 
Ta6*Mti«. 

10 AHanusHpys occwe narpyaxH. qthch3«t. 

HTO tlOCAe BTtipOTO npOXOA3 OH* cmWtnKCb 

*a H%. no cpaaxeuwio c napavM, a npwe 
ipetkero npoxooa -Ma35%. 

Camww, nawwa* napew* npoxo*, mo*ho 
15 co3A»»aT* •aOkTTOMMOC Aa»^ Ml ^ 8 rwApaa**" 
seccod 4KjpMMpyiom«A roaoawi w 6o«vu*e 1 20 
src/CM*. 3 to orpasmc* *a whmhhc xoht**- 
rHWx ki oteaux Marpyaw. Okm aoapacTy*- 
CflW wapacWweM oceaoH Harpyaxn no 
20 ("MB, nen^ AonycxaT*. Mro6hi ee aewMHHa 
np*abic**a 300 kH aono/uwrenwHO * aecy 
TpyC na* kotopwx owytti^a *©MnoHoa«» c $op- 
MKpyww* rOAoaxo*. t» kb* BOTHnKaeT 
ockhoct* nopwea U3y6. 
2* €cnw owbw Harpyswa np*&/m:>Ka*Tc* r 
aioft affltWMwt; neotoOAHMO cwwrn* kjow- 
twhoo aaa/ietHie xhakoctm a ro/ioaxe 2 a npe 
Aemax or 15% 0t * npQAO*UC*n> npoT***y 
chmsv aeepx Mepea cMfltv* ywtox. 
30 OtoKanne ooaatix narpyso* npM noBTop- 
Hux npovoAP* rorcwww 2 cawAereakeTayar ° 
tom. w> cmbtvib o6caAHC>a UWIOHHU yctpaHfl- 
wtco. wfwcymHOCTboho hqjwmmc BoccraHaa- 

o6caAHoH KOnoH«w, ewiKwanMaviw cnycx * eu- 
np»MJicHDwy ysacncy TpaNcnojnKO* xoacm- 
hm Tpy6 c r*M6>a«MiH3c*MM pacumpHTa/ieM. 
40 noaavy a ?py8w xkakdctm noa pa6o»**M a^b- 
a 9*1*4*4 u nepaMMimMa kojiwhw T py6 ano** 
BunpaBMimoro rwcwa e npouecce pafioMeto 
UW3ia.oY/iwHaioui«ftc» tom« vrro. c i*ani>*0 
™«if«« u.«- " nortiuieHwa 3Ht^eictuBHocT« awnpaafteMMn 
rnnOHKbf TS^aB^cT no « Ae^opMwpoaaMHOft o6c*aho* w/tomku, a Ka- 
KOnoHKU. cocraoAneT AO (S^^MHHac^ paciunp^fl 

nonvsyur rnAP*w ,twcc,t y» 9 AOpnwpyiomyio 
rcNioaicy. npweH po6p«*fi i^vwcji npoi<v>QA^ 
ctbah^«o, a na ctsaw npOK3»QA»T 

60 nepMemeNxe mwhhw Tpy6 oad^» swnp^e- 
/isteMoro vnacnca cnnsy RBepx npn paBo*eM 
A 0i^eHMM » rviAPaMwecicoft AOf^^Py 10 ^^ 



mm onpaA^AHAM M«npoKOAMMoeri» a o6caAMon 
K^nOHMC na r/>y6v»Ha 1200 m. no/iy**M/i»i noeaA* 
icy - waGnoH He npOKOAKT. UiaGnon ah«»^t- 
Pom 1 T8 mm npoxOAM>. Kbct^hA raOapm 

<JiOpMMpyK>U*aA ronoftKM ItO AWaMCYpV COCT3D- 
n»«T 116 MM. 

YcTaHOawa paaa»w»teHi9R cerropoa 4 
4iopMupyiauieft ro aobkm. flnaMOTp mx padA^vi- 

WC^|V>n-^On>ttOH CQOTOQTCTOOftOTV BHyrp«MH«- 
MYA^aMCTpy 06caAH0a«On0HMU OTAHaM€TpB 

1 16 mm AO Awa^cTpa 126 mm. 

ttopMupyoiuast ronoatca Z. nacrpoeHKaa 
Ha 3 a ash Kb) A MaiXHMa/iWHWft aubmctp a pat- 

UJHp«MHOM COCr0«MMM. COOTBeTCTByKltUMA MO- 

MMHa^wHOMy Awanerpy oOcnnoa woNHki. 
oftycKaerca kmxct cmatoto YHacme. 

OopaAcnfl»T ycMit»ta. coaflaaacMwe cox- 
ropBMM 4 $opM*pyrtKH** f om#a* H« BMyTpaH' 
HWH AH4MBYP ofitAAKOA KO^OHHM 6: 

Pi-3,W -7.1 - 10 ^ 120*26800 tr. 

tac D- 7,1 cm- awyTpawM^ ««m«tp pew- 
hoboh ynaoTMvrten%Hoft MaMHteru nOA ce*TO- 
paMH> 

L * 10 cm - Afl*na peawoBOft vpaothi»- 
tb/ivhoh Maxxerw; 

P - 120 fix /cm 2 - paGoseo n36tftoNHoa 
AaB»e*4Ha acMAKOcrwi a roaoeiQB 2. noAracpE*- 

A«HHOB TeXMMMftCKD* K«palrtaBpHCTM«OH. 

Qnrw/vanaioT y«enw^oe ipB«eH«a, eoaAar 
aaea4oe cerropaMU rtwoaxw 2, no BHyrpaHK*- 
My AviaM«Tpy o6cAaho^ Kono*#^C 



26800 



XHOCT6H *OHTarra; 

t- 0,6 cm - Annua *OHT3*ra cerropoa. 

Tbwm o6pa30M. yucnfcMPfi A*o^ctfl4ft. CO- 
3Aa*aeMoe cerropaww no lmyTpeHHeMy ah*- 
Merpy o6caAHoA ~ 
40^6 Or. 

noAABPwaaa a ronoaw 2 pa&wee Haeir- 
tohhos Aaa^e«w«. paanoc 120 icrr/cn . TWHyt 
!iOAweMH*roM TpyCu 2 aaepx h coaopuiawr 
napauft npoxoA ^opMMpyiomc« ro/^oaiccvl ho- 
0C3 cMJirwrt ysacYOK 1 dOca/iko* xoaomhm. 
co3Aaaa« na o6caAHy» *onoh«y xoHTaxTwue 
m oceab»6 Harpyarn, 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 



[vertically along right margin] 

(19) SU (11)1677248 



Al 



1677248 
1 



The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (c[illegible subscript] = 6500 
kgf/cm 2 , o y = 3800 kgtfcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/crn 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
ff-Dft,-/ "314120.5" 

= I410kgffcm 2 , 

where D\ n - 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kglfcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% c y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 
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100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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